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Abstract. A large-size single-crystal of the perovskite BaBi03 has been successfully grown by the floating-zone (FZ) method. 
The FZ growth was carried out under flowing O2 gas at 2 atm in an infrared heating furnace equipped with the quartet 
ellipsoidal mirrors. The growth rate was 1 mm/h. The rotation speed of the upper and lower shafts was 10 rpm in the opposite 
direction. Diffraction spots in the x-ray back-Laue photograph of the grown crystal were very sharp, indicating the good 
quality of the grown crystal. The powder x-ray diffraction revealed that the grown crystal was of the single phase of BaBi03. 
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INTRODUCTION 
The perovskite BaBiC>3 is well known as a parent 
compound of the superconductor Bai_xKxBi03 with 
the superconducting transition temperature Tc ~ 3OK 
[1], which is the highest among oxides free of cop-
per. This family of compounds has neither quasi-two-
dimensionality nor magnetic order, both of which are be-
lieved to be essential to the appearance of the high-7c 
superconductivity in the Cu-based superconductors. The 
high Tc value in this system is believed to result from a 
strong coupling of electrons with the breathing phonon 
mode. 
The perovskite structure of BaBiC>3 is a distorted one 
with the monoclinic symmetry. This distortion is due to 
the size mismatch between the shorter Ba-0 bond length 
and the longer Bi-0 bond length. In this compound, the 
average valence of Bi is +4 with the electronic config-
uration of 5d106s1. Accordingly, BaBi03 is expected to 
be a metal with one delocalized electron per Bi. In fact, 
however, the compound is not a metal but a CDW insula-
tor because of the charge disproportionation of Bi4+ ions 
into Bi3+ and Bi5+, which has been pointed out through 
some experiments, for example, the neutron diffraction 
[2], EXAFS [3] and the optical studies [4]. The CDW 
gap has been estimated to be 1.9 eV by the optical reflec-
tivity mesurements [5]. 
As for Bai_xKxBi03, several groups have succeeded 
in growing the single-crystal with 5.0 x 5.0 x 5.0 mm3 
in size using the electrochemical method [6, 7]. In the 
electrochemical method, KOH is used as a flux, so that 
the growth of the single-crystal BaBi03 free of K us-
ing this method is difficult. Formerly, the single-crystal 
BaBiC>3 was grown by the hydrothermal method [8]. 
However, the size of the single crystal was on the order 
of 1 mm3. 
In this paper, the floating-zone (FZ) method is pro-
posed for the growth of the large-size single-crystal 
BaBi03 of good quality. 
EXPERIMENTAL 
The procedure of the growth of single-crystal BaBi03 by 
the FZ method is as follows. In order to prepare the feed 
rod for the FZ growth, stoichiometric mixed powders 
of Ba02(2N) and Bi2C>3(3N) were heated in a flowing 
gas of O2 at 800 °C for 48 hours with the intermediate 
grinding. After grinding for an hour, the powder was 
isostatically cold-pressed at 400 bar into a rod of 6 mm in 
diameter and ^120 mm in length. The rod was sintered 
at 830 °C for 24 hours in a flowing gas of O2. The FZ 
growth was carried out using the obtained feed rod under 
the flowing gas of O2 at 2 atm in an infrared heating 
furnace equipped with the quartet ellipsoidal mirrors 
(Crystal System Inc., Model FZ-T-4000-H). The growth 
rate was 1 mm/h. The rotation speed of the upper and 
lower shafts was 10 rpm in the opposite direction to 
secure the homogeneity of the liquid in the molten zone. 
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FIGURE 1. As-grown crystal of BaBi03 by the floating-
zone method. 
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FIGURE 2. X-ray back-Laue photograph of the grown crys-
tal of BaBi03 in the x-ray parallel to the [100] direction on the 
basis of the pseudo-cubic symmetry. 
The grown crystal was checked by the x-ray back-
Laue photography, the powder x-ray diffraction using Cu 
Ka radiation and the inductively coupled plasma atomic 
emission spectrometry(ICP-AES). 
RESULTS AND DISCUSSION 
An as-grown crystal, which is golden bronze in color, is 
shown in Fig. 1. The dimensions are 6 mm in diameter 
and ^100 mm in length. A typical x-ray back-Laue pho-
tograph of the grown crystal is shown in Fig. 2. Although 
the grown crystal is composed of several domains, the 
diffraction spots are very sharp. The typical dimensions 
of a single domain are 2 x 2 x 10 mm3, which are much 
larger than those grown by the hydrothermal method [8]. 
Fig. 3 shows the powder x-ray diffraction pattern of the 
grown crystal. There are seen Bragg peaks of the BaBiC>3 
phase with the monoclinic symmetry without any im-
purity phases. The pseudo-cubic lattice parameter ap is 
determined to be 4.354 A, which is consistent with the 
value reported by [2]. The ICP-AES analysis has re-
vealed that the molar ratio of Ba:Bi is 0.99:1.01. Accord-
ingly, it is concluded that the quality of the grown single-
crystal is very good. 
SUMMARY 
A large-size single-crystal of the perovskite BaBiC>3 has 
been successfully grown by the FZ method. The crystal 
is golden bronze in color. The typical dimensions of a 
single domain are 2 x 2 x 10 mm3. High quality of the 
grown crystal has been confirmed by the x-ray back-Laue 
photography, the powder x-ray diffraction and ICP-AES. 
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FIGURE 3. Powder x-ray diffraction pattern of the single-
crystal BaBi03. Diffraction peaks are indexed on the basis of 
the pseudo-cubic symmetry. 
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